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Introduction
Since the 1980s the European Union (EU) has successively increased its membership from 9 countries to 25 in three rounds of enlargement. In each of these the economic effects of enlargement on both the newly joining and incumbent countries were important issues in the public debate. Among these economic effects the impacts of enlargement on the regional structure of production, regional disparities and on border regions featured prominently. On the one hand, concerns were often voiced about increasing regional disparities and potential negative wage and employment effects in regions nearer to the border as well as increased concentration of production due to increased competitive pressures and factor mobility. On the other hand, it was repeatedly argued that integration improves market access in particular in regions closer to borders and should thus have particularly favourable effects on these regions as well as favouring convergence and deconcentration of regional activities (see Bröcker, 2003, Mayerhofer and Palme, 2001 ).
Modern economic theories in the form of new economic geography models (see: Fujita et al, 1999) provide some basis for both arguments. These models suggest that integration has two countervailing effects on the regional distribution of economic activity: On the one hand, as cross border transport costs fall through integration, market access to regions across the border improves. As a consequence of this "market access effect" (Ottaviano and Robert-Nicoud, 2004) , incentives to decentralise production (i.e. to move production to regions more distant from national demand centres) and to locate production nearer to the border increase, because as foreign markets become more accessible it becomes less important to locate near home market demand centres, and more attractive to serve the foreign market from a location with lower prices for immobile factors as well as low transport costs to foreign demand centres. 1
On the other hand, due to the fall in transport costs, competition from foreign producers increases. This "market crowding" effect will ceteris paribus create incentives for firms to relocate to central locations in order to exploit productivity enhancing externalities and to move production away from borders in order to escape from the increased competition from foreign firms. This will lead to increased concentration of economic activity (i.e. lower employment, wage and GVA in the periphery as well as lower factor flows to these regions relative to the situation before integration) and an orientation of economic activity away from the border regions may be a consequence of integration.
From a theoretical perspective the impact of enlargement on the regional structure of production is thus ambiguous and depends on parameter constellations both with respect to the effects on border regions as well as with respect to the concentration of production. 2 Depending on the relative strength of market access and market crowding effects, integration may lead to increased concentration of production and a shift of production away from the border, or to increased decentralisation of production and a shift of production towards border regions. 3 Which of these tendencies prevails is an empirical issue. Despite this insight, evidence on the effects of integration on the regional distribution of economic activity is rare (see: Niebuhr and Stiller (2002) for a survey). Among the exceptions Hanson (1996 Hanson ( , 1998 Hanson ( , 2001 ) in a series of influential papers uses the example of Mexico, to show that after trade liberalisation wages and employment increased more rapidly in Mexican regions and cities closer to the border of the US. Hanson's analysis, however, concentrates on a rather special case of trade liberalisation between a high and a low wage country. Accessions to the EU differ from this because they allowed for increased cross border factor mobility and new member states were often small developed countries. Thus there is a need for testing the generality of these results in a European context. This has been done in few cases only and results often contradict Hanson's. Barjak and Heimpold (1999) , Heimpold (2004) and Engel (1999) In this paper we want to find out whether previous EU enlargements had an impact on the regional distribution of economic activity both for existing as well as newly joining EU member states for three cases of enlargement: by Greece in 1981, by Spain and Portugal in 1986 and by Austria, Sweden and Finland in 1995. Our aim is to see whether in the time period after enlargement there was tendency of decentralisation of production and a more favourable development in regions closer to EU-borders or of increased concentration and a worse development in regions close to EU-borders. We thus closely follow the analysis in Hanson (1996) , but aside from focusing on a different set of countries we extend on his analysis by considering a wider set of economic -4 -indicators. In particular we argue that shifts in the regional distribution of economic activity within a country following integration should be associated with higher employment, GVA and wages as well as higher factor flows relative to the time before integration to regions favoured by integration.
After discussing methodology in the next section and data in section 3, we present results in section 4. We find that in general previous European enlargement episodes had a mild impact on the regional distribution of economic activity and find substantial heterogeneity among different episodes. This leads us to conclude (in section 5) thatas suggested by the theoretical literature -there are substantial differences between individual enlargement episodes and that making direct inferences on the effects of future enlargements based on previous experiences may be misleading when the particularities of each case are not duly considered.
Empirical Framework & Estimation Issues
Our interest is in whether integration led to a decentralisation of production and a more favourable development in regions closer to the border, as would be the case if the market access effect dominates, or to increased concentration and a worse development of regions closer to the border, as would be expected if the market crowding effect dominates. The first would be the case, if regions closer to the border and regions more distant from the country centre experienced higher employment, GVA and wage growth as well as higher investments, relative to other regions in the time period after integration. The second would be the case, if regions closer to the border as well as regions further away from national demand centres experienced lower, employment, GVA and wages as well as lower investments.
We thus estimate baseline regressions of the form:
with Y it an indicator measuring factor flows or economic activity in region i and sector j at time t, DB i the (log) distance to the foreign country, DC i the (log) distance to the home country's demand centre, T t a set of dummy variables which takes on the value 1 for each year and Z it a vector of potential further explanatory variables, which in our baseline specification are a family of industry -region (or only region) fixed effects and the share of an industry in the region relative to the national average (which is termed specialisation) for all data disaggregated at the industrial level. ς it , finally, is an error term.
In equation (1) a necessary condition for significant integration effects is that the parameters γ 1 and γ 2 differ significantly from zero for the time period after integration. If γ 1 is positive and γ 2 is negative for the time period after integration, regions further away from the foreign country (thus the border) and regions closer to the country's demand centre experienced an increase in GVA, employment, wages and investments after enlargement relative to regions closer to the border. This would indicate a relocation of economic activity away from border regions and towards the national demand centre and would thus be consistent with a dominance of the market crowding effect. If by contrast γ 1 is negative and γ 2 is positive, this implies that regions closer to the border and further away from a countries demand centre experienced a better development, which is consistent with a dominance of the market access effect. 5
Furthermore, in contrast to Hanson (1996) we include dummy variables for each year interacted with DB i and DC i , respectively, rather than a dummy variable for the time period after accession only 6 . This deviation is due to the structure of our data (which allows annual comparisons) as well as to the nature of the enlargement process.
We include annual dummies because enlargements were not surprise events, but announced well in advance. Thus anticipation effects may have caused the effects of integration to be felt even prior to accession. 7
Finally, there are a number of concerns which may be raised with respect to this specification. In particular potential bias could arise from different specialisations of the regions and distance to the capital city and Brussels could be co-linear. A large market potential, however, is not a sufficient condition for sizeable integration effects, because the additional market potential of large poor countries may exceed that of a small rich country (as evidenced by the example of Spain and Austria in table 1) and because differences in the size of countries may impact on the the potential cost advantages of locating nearer to the border relative to remaining in the centre. As shown in table 1 there is also substantial variance in the size of countries integrated in previous enlargements; many of the acceding countries analysed in this paper were small in terms of area leading us to expect lower effects than in cases where larger countries were included. Furthermore, in the case of Greece a country was integrated, which is distant from the EU and shares no common land border with the EU, this would also suggest that the impact of the market access and crowding effects in this integration were limited.
Due to this heterogeneity we do not pool data across enlargements, but analyse each case separately by focusing on four variables: employment, GVA, wages and investments. We measure GVA as log gross value added (in 1000 Euros) employment as log average annual employment, wages as the average log compensation per employee (in Euros) in a region, and investments as the log of investment expenditure (in Euros). The structure of these data differs somewhat for some of these indicators.
For employment and GVA we have available indicators for each region for a total of 14 industries, while for investments and wages, we only have available regional averages across all sectors. 13 Table 2 presents' descriptive statistics for the indicators used and divides the observation period into a period before and after EU accession. This table suggests substantial variance in indicators among regions both before as well as after integration.
{Table 2: Around Here}
Results

Employment and GVA
The focus of this paper is on this regional variance. Tables 3 & 4 For France, by contrast, we find that regions further away from the border had significantly higher employment after Southern enlargement, which is consistent with a dominance of the market crowding effect. Finally, for Northern enlargement no significant effects are found.
The size of the significant parameters, however, suggests that the effects of enlargement were small in economic terms in all cases. The coefficients for GVA and employment in the case of Greece for instance suggest that between the years 1982 and 1989 regions located 10% further from Athens (i.e. around 200km) experienced an increase in employment and GVA relative to the period before enlargement of between 0.2% and 0.6%. The significant coefficients for Southern enlargement and the nearby member states in suggest comparable effects for regions closer to Brussels which were around 0.09 for Portugal and Spain and 0.03 for Italy and Denmark and a decline in regions 1% closer to the border of 0.03% for France.
Wages and Investments
In summary these results indicate substantial heterogeneity and a rather mild impact of European integration on the regional structure of production. This is reconfirmed when moving to estimation of the regional structure of the wages and investments (reported in tables 5 and 6). For these variables coefficients also remain small and often insignificant. We, however, also find a number of significant parameters in the years following accession. In particular for wage regressions (see table 5 ) results suggest a dominance of the market access effect at least for Southern enlargement and enlargement by Greece, which is consistent with the results on the employment structure. Coefficients on the year -distance to capital variable and for Greece and on the year -distance to Brussels interactions in southern enlargement turn increasingly positive (respectively negative) each year after accession and become significant the year after (Southern enlargement) or the same year as (Greece) accession.
{Tables 5 & 6: Around Here}
By contrast results for France are in contradiction to those on the regional employment structure. Here coefficients on the year distance to Madrid interaction become increasingly negative after enlargement and are on the margin of significance from the third year after enlargement onwards. Furthermore, as previously we find no significant effects for northern enlargement and also the regional wage structure of Italy and Denmark seems to have remained unaffected by enlargement.
Finally, the size of the significant effects suggests that the quantitative impact of enlargements on the relative wage structure in newly joining and even more in incumbents was relatively mild. For the acceding countries the marginal effect of distance to Brussels is at around 0.1 for Southern enlargement and for both Greece and
France the effect is substantially smaller.
Results for investment expenditure (see table 6 ), finally, also suggest some impact of enlargement by Greece and Southern enlargement on the acceding countries. In particular in the case of enlargement by Greece investments increased significantly in the year after enlargement in regions further away from Athens. In the case of Southern enlargement by contrast investments only increased significantly in regions closer to Brussels in the last year of our observation horizon. Finally, for the cases of the nearby new member states in Northern enlargement (Italy & Denmark) we find a significant increase in investments in regions closer to the capital city which once more is in contradiction to the results on the employment structure.
Thus results so far indicate substantial heterogeneity both with respect to the variables and the integration effects analysed. With the exception of Greece we find no clear association of accession with shifts in the regional structure of GVA. For employment, wages and investments we find some regional effects in particular in the case of Southern enlargement and enlargement by Greece and for nearby old member states we find contradictory results depending on the indicator analysed.
Results obtained from heteroscedasticity robust inference including fixed group effects as above may, however, lead to an over-(under-)rejection of the null (of no effects) in the presence of positive (negative) autocorrelation of the residuals (see Betrand et al, 2004) . We thus also ran regressions in which we correct for this bias by using the two step procedure suggested in Betrand et al (2004) . This consists of first running a baseline specification excluding treatment effects (i.e. running a regression
, where all variables are as defined in equation 1) and in a second step using the residuals of the first step aggregated for the period before accession and the period after accession 14 to perform a standard difference in difference test. 15 {Table 7: Around Here} While performing this test represents a major shift in methodology the results (see table 7 ) confirm many of the previous finding on the acceding countries. As in previous results integration effects in general have been small: with the exception of investments, wages and GVA in Greece none of the coefficients is significant at the five percent level and coefficients which are significant at least at the ten percent level also tend to be small in absolute terms. Furthermore, as suggested previously, for Southern enlargement and enlargement by Greece the effects -where significant -are consistent with a predominance of the market access effect, with a decentralisation of production taking place in Greece and regions closer to the border profiting in Southern enlargement. For nearby old member states by contrast we find that only the increase in wages in regions closer to Madrid in France after Southern enlargement is robust to this change in methodology, while results for employment and investments (in the case of Italy and Denmark) attain no significance.
These results, thus, confirm the previously found heterogeneity. For enlargement by Greece we find a robust tendency of decentralisation of the regional structure of GVA, employment, investments and wages. For Southern enlargement we find some effect on wages and employment for both the newly acceding and nearby old member states (i.e. France) while for Northern enlargement we find no significant effects.
Conclusions
This paper analyses the effects of previous enlargements of the European Union on the regional structure of production for three cases of enlargement. We argue that there are a number of reasons to expect these effects to differ from cases analysed in previous literature. Focusing on regional development five years before and seven years after integration for each of the three enlargements analysed in this paper, we find that first, the effects of previous EU enlargements on regional employment, GVA and wage structure, as well as on the regional structure of investments have in general been small and second, that there has been substantial heterogeneity in the effects. For enlargement by Greece we find a robust tendency of decentralisation of the regional structure of GVA, employment, investments and wages. For Southern enlargement we find some effect on wages and employment and for Northern enlargement we find no significant effects of integration. Finally, for the nearby old member states in both Northern and Southern enlargement our results tend to be contradictory and are not robust to correcting for potential bias arising from serial autocorrelation of the error term.
While our results are derived from a relatively simple model which tests a necessary condition for integration effects, only, and data constraints preclude analysis on both a more detailed regional grid as well as for individual industrial branches, they are by and large consistent with the view, that for regional development following previous accessions the advantages of increased market access dominated the potential disadvantages of increased competition and thus that the market access effect dominated the market crowding effect. There are, however, substantial differences between individual enlargement episodes and, in general, effects seem to be small and are only at the margin of significance when controlling for serial autocorrelation in the error term.
In particular the heterogeneity of the effects of enlargement on the regional structure of production found in this paper is consistent with the findings of the formal theoretical literature, which suggests that the regional effects of integration are highly dependent on parameter constellations. Our results are thus in general consistent with the view that European integration had a stronger impact on the regional structure of production in cases where poor and nearby countries were integrated (such as Southern enlargement) but that the additional market potential of the new entrants has mostly been to small to shift the regional structure in the nearby old member states. Again this is in line with theoretical considerations and also suggests that making direct inferences on the effects of future enlargements based on previous experiences may be misleading Data is arranged so that period 5 is the year of accession. Specification includes a full set of regionxindustry and time effects which are not reported. Values in bracket are heteroscedasticity robust standard errors of the estimate. ***(**) (*) indicate significance at the 1% (5%) (10%) level, a) France excluding overseas territories. Data is arranged so that period 5 is the year of accession. Specification includes a full set of regionxindustry and time effects which are not reported. Values in bracket are heteroscedasticity robust standard errors of the estimate. ***(**) (*) indicate significance at the 1% (5%) (10%) level, a) France excluding overseas territories. Data is arranged so that period 5 is the year of accession. Specification includes a full set of region and time effects which are not reported. Values in bracket are heteroscedasticity robust standard errors of the estimate. ***(**) (*) indicate significance at the 1% (5%) (10%) level, a) France excluding overseas territories. Data is arranged so that period 5 is the year of accession, Specification includes a full set of region and time effects which are not reported. Values in brackets are heteroscedasticity robust standard errors of the estimate. ***(**) (*) indicate significance at the 1% (5%) (10%) level, a) France excluding overseas territories. (2000) present models, which incorporate both the market access and crowding effects when regions are equidistant from borders.
In these models the effect of integration on location is ambiguous but centralisation is predicted for a wide range of parameters. By contrast, Crozet and Koenig-Souberain 3 From a practical perspective in addition the effeects of regional policy could also lead to shifts in the location of industry, unfortunately we have no data to identify the effects of regional policy, seperately. 4 An interesting route is also followed by Redding and Sturm (2005) who find that cities closer to the border suffered population declines due to loss of market potential after the division of Germany after WWII and of a recovery after re-unifuication in 1990.
5 Aside from these two constellations both γ 1 and γ 2 could be positive or negative. These two cases represent intermediate cases, which to our knowledge have not been analysed in the theoretical literature. It is thus unclear under which parameter connstellations (if any) this situation could arise. Since none of our empirical results suggests siginificantly and equally signed γ 1 and γ 2 we leave this topic for further research.
6 Büttner and Rincke (2005) follow a similar approach by interacting period and border dummies.
7 For instance Boeri and Brücker (2001) analysing macro-economic indicators find significant employment and unemployment changes in accession countries starting around two years before the actual date of enlargement. 8 In an earlier version of this paper we also ran regressions on first differences of the variables , here too we found only small and mostly insignificant effects. 9 The results of these robustness checks are available from the author. 10 We exclude French overseas territories from the analysis. 11 We do not include Germany because of lacking data for some indicators and because
German -German integration in the 1990's may cause Germany to be a special case.
12 Greece joined before the completion of the single European Act. Spain and Portugal joined in the year of the single European Act, and Northern enlargement occurred after treaty of Amsterdam was signed.
13 Agriculture is omitted from the analysis, since it is not considered a mobile sector.
14 The use of a pre-and post accession period is justified by our previous results, since we find few effects emerging before accession. φ and τ ϕ a set of region and time fixed effects and τ υ i an error term.
